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DETAILED ACTION 
Status of Rejections 

Rejection of claims 1-28 under 35 U.S.C. 103(a) over Bogner in view of Brese 
has been withdrawn. A new grounds of rejection is put forth below. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii 
et al. (US6580224) in view of Bogner et al. (US2003/0020101, of record) and Lee et al. 
"Development and Luminescent Characteristics of CaSiN2 Based Phosphors" Journal of 
the Institute of Electronic Engineering of Korea, Oct. 1999. 

In regards to claim 1 and 17, Ishii et al. ("Ishii") teaches an 
electroluminescent backlight (equivalent to lamp)(see col 2, In 43-50) comprising 
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a blue or blue-green copper activated zinc sulfate electroluminescent phosphor 
mixed with a red fluorescent phosphor in order to create white light (see col 5, In 
63 to col 6 In 12). In short, the electroluminescent device as taught by Ishii 
comprises a blue or blue-green emitting electroluminescent phosphor and an 
additional phosphor which absorbs in the blue to green range and emits in the 
red light range in order to create a white emitting device. Ishii does not teach 
europium activated alkaline earth silicon nitride phosphor. 

Bogner et al. ("Bogner") teaches a yellow to red emitting europium 
activated alkaline earth silicon nitride phosphor which absorbs in the blue to 
green spectral region (see [0008]). Bogner further appreciates the use of said 
europium activated alkaline earth silicon nitride materials in electroluminescent 
devices (see [0002]). 

Lee et al. teaches the beneficial use of europium activated alkaline earth 
silicon nitride phosphors in electroluminescent devices (see abstract). 

It would have been obvious to one of ordinary skill in the art to substitute 
the red phosphor as taught by Ishii with a well known red emitting phosphor as 
taught by Bogner. One of ordinary skill in the art would recognize the ability to 
substitute one blue-green absorbing, red emitting phosphor with the blue-green 
absorbing, red emitting europium activated alkaline earth silicon nitride taught by 
Bogner, wherein the use of such phosphors in electroluminescent devices is well 
known in the art as taught by Lee. Such a substitution would result in an 
electroluminescent backlight device (lamp) comprising a mixture of a blue and/or 
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blue-green electroluminescent phosphor and a europium activated alkaline earth 
silicon nitride phosphor. One of ordinary skill in the art would have been 
motivated to do so to increase the brightness and white emitting qualities of the 
electroluminescent device. 

In regards to claims 2-5 and 18-21 , Bogner teaches examples of europium 
activated alkaline earth silicon nitride red to orange emitting phosphors including 
Ca2Si5N8:Eu, Sr2Si5N8:Eu, Ba2Si5N8:Eu, and BaSi7Nio:Eu (see [0024] and Table 
1 ) reading on the instant claims. 

In regards to claims 6 and 22, the references fail to specifically teach a 
phosphor blend containing 10-20 wt% of the europium activated alkaline earth 
silicon nitride phosphor. However, Ishii establishes the amount of red phosphor 
in relation to blue/green electroluminescent phosphor is a result effective variable 
(see col 6, In 35-67) in that the mixture of said phosphors may be varied in order 
to produce different shades and/or brightness of light. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
choose the instantly claimed ranges through process optimization, since it has 
been held that where the general conditions of a claim are disclosed in the prior 
art, discovering the optimum or workable ranges involves only routine skill in the 
art (see MPEP 2144.05). One would have been motivated to do so in order to 
obtain an electroluminescent device with improved brightness and color and to 
increase the industrial applicability of the invention. 
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In regards to claims 7 and 23, Ishii teaches blue/blue-green emitting 
ZnS:Cu (see col 5, In 63-67) as well as ZnS:Cu,CI (see col 6, In 24-34). 

In regards to claim 8, the instant applications teaches ZnS:Cu and ZnS:Cu 
phosphors having emission wavelengths as those required by claim 8. As Ishii 
teaches the same blue-emitting and blue-green emitting phosphors, they would 
necessarily possess the same emission wavelengths. 

In regards to claim 9, Bogner teaches examples of europium activated 
alkaline earth silicon nitride phosphors which are excited in the 400-460 nm 
range and emit in the 610-650 nm range (see [0032]). 

In regards to claims 10-12, the instant application teaches combinations of 
ZnS:Cu and Ca2Si5N8:Eu having CRI within the required ranges (Table 1). As 
the references in combination teach substantially the same electroluminescent 
device having a mixture of the same phosphors, it would necessarily have the 
same CRI. 

In regards to claim 13, the references in combination teach substantially 
the same electroluminescent device having a mixture of the same phosphors, 
thus it would necessarily have the same color coordinates. 

In the alternative, it is well known in the art that the relative amounts of 
different phosphors used, affects the emitted x and y color coordinates of the end 
product. It would have been obvious to one of ordinary skill in the art to optimize 
the relative amounts of phosphors in order to arrive at different final color 
coordinates. 
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In regards to claim 14, dependent on claim 13, the references fail to 
specifically teach a phosphor blend containing 10-20 wt% of the europium 
activated alkaline earth silicon nitride phosphor. However, Ishii establishes the 
amount of red phosphor In relation to blue/green electroluminescent phosphor is 
a result effective variable (see col 6, In 35-67) in that the mixture of said 
phosphors may be varied in order to produce different shades and/or brightness 
of light. It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to choose the instantly claimed ranges through process 
optimization, since it has been held that where the general conditions of a claim 
are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art (see MPEP 2144.05). One would have been 
motivated to do so in order to obtain an electroluminescent device with improved 
brightness and color and to increase the industrial applicability of the invention. 

In regards to claim 15, Bogner teaches specific examples including 

Ca2Si5N8:Eu (see Bogner pg. 3, Table 1). 

In regards to claims 16 and 25, Bogner teaches europium concentrations 
of 1, 2 ,3, 5, 8, and 10 atomic % compared to the alkaline earth ion (see Bogner 
pg. 3, Table 1). 

In regards to claim 24, the instant applications teaches ZnS:Cu and 
ZnS:Cu phosphors having emission wavelengths as those required by claim 8. 
As Ishii teaches the same blue-emitting and blue-green emitting phosphors, they 
would necessarily possess the same emission wavelengths. Furthermore, 
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Bogner teaches examples of europium activated all^aline earth silicon nitride 
phosphors which are excited in the 400-460 nm range and emit in the 610-650 
nm range (see [0032]). 

In regards to claim 26, the above rejections have disclosed the 
combination of a blue emitting ZnS:Cu phosphor as taught by Ishii with a 
Ca2Si5N8:Eu phosphor as taught by Bogner. 

In regards to claim 27, Bogner teaches europium concentrations of 1 , 2, 3, 
5, 8, and 10 atomic % compared to the alkaline earth ion (see Bogner pg. 3, 
Table 1). 

In regards to claim 28, the references fail to specifically teach a phosphor 
blend containing 10-20 wt% of the europium activated alkaline earth silicon 
nitride phosphor. However, Ishii establishes the amount of red phosphor in 
relation to blue/green electroluminescent phosphor is a result effective variable 
(see col 6, In 35-67) in that the mixture of said phosphors may be varied in order 
to produce different shades and/or brightness of light. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
choose the instantly claimed ranges through process optimization, since it has 
been held that where the general conditions of a claim are disclosed in the prior 
art, discovering the optimum or workable ranges involves only routine skill in the 
art (see MPEP 2144.05). One would have been motivated to do so in order to 
obtain an electroluminescent device with improved brightness and color and to 
increase the industrial applicability of the invention. 
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Response to Arguments 

4. Applicant's arguments, filed 5/6/2008, with respect to claims 1-28 have been fully 
considered and are persuasive. The rejection of claims 1-28 over Bogner in view of 
Brese has been withdrawn. 

5. A new grounds of rejection has been put forth as described above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOHN A. HEVEY whose telephone number is (571 )270- 
3594. The examiner can normally be reached on Monday - Friday 8:00 AM to 5:30 PM 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jessica Ward can be reached on 571-272-1223. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding tine status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated Information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/J. A. H./ 

Examiner, Art Unit 1793 
/Jessica L. Ward/ 

Supervisory Patent Examiner, Art Unit 1793 



